Overexpression of glutamine synthetase in human primary liver cancer.
We have identified several clones specifically expressed during malignant cell proliferation by screening a complementary DNA library constructed from a human primary liver cancer with subtractive probes. One clone was identified as the glutamine synthetase (GS) transcript. Its expression is tightly regulated during development, especially in the hepatic lobule. Because this enzyme is involved in nitrogen homeostasis, it might contribute to tumor development/progression in primary liver cancer. We compared the expression of GS messenger RNA (mRNA) and protein in tumorous and nontumorous liver from 34 patients with primary liver cancers, using a combination of Northern blot, dot blot, western blot, and determination of GS enzyme activity. GS mRNA was higher in tumors versus nontumors in 23 of 34 primary liver cancer samples. GS activity was higher in 6 of 8 selected primary liver cancer samples with high RNA levels. GS protein levels were proportional to enzyme activity. A major GS transcript of 2.8 kilobase was detected by Northern blotting and sequencing. This comprised the minor 1.8-kb transcript and a long 3' untranslated region; the latter contained an AT-rich zone, fully conserved in the chicken, mouse, and rat, which might be important for stability. Our results show an overexpression of GS in human primary liver cancers and, thus, point to its potential involvement in hepatocyte transformation.